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NON-SIEROIDAL ANDROGEN COMPOUNDS 



The inveDlion relates to indole derivatives^ fheir preparation and their use for tiie 
treatment of androgen-xeceptor related conditioiis, disotdets or diseases. 

5 

Compounds possessing androgenic activity are useful in the treatment of men with low 
endogenous levels of circulating androgenic honnones or men^th suppressed 
andiogeiiic effects. Sudx treatments are prescribed to older men^ to hypcgonadal men or 
men treated >vith progestagras for male contraception. In addition^ potent androgens 
1 0 suppress spermatogenesis and can be used as male contraceptives. 

It is thus important to obtain compounds with high afiSnity for the androgen receptor. 
Non-*st&roidal compounds with high affinity for the androgen rec^tor are particularly 
useful since they have different tissue distribution characteristics than steroidal 
1 5 androgens and can be designed by proper choice of substibmnts to be more or 1^ 
selective for certain tissues. For example, an action in the brain is usually pievented 
when compounjds are strongly hydrophilic or carry an ionic charge. 



The subject invention provides non-steroidal conq)oands ^th afBxuty for Ihe androgen 
20 receptor. These compounds are useful for the treatment of androgen-receptor related 
disorders. The compounds of the subject inv^ition have a structure according to 
formula I: 




wherein 
25 XisS,SOorS02; 

is a S-S-membered monocyclic, hetero- or homocyclic, saturated or xinsatwraied 
ims structure optionally sub^tuted witti one or more substltaents selected &om 
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the group consisting of halogen, CN, (IcUQfluoroaUsyl, pitto, (lC4C)aIl<yI, 
(lC-4C)alkyloxy or (lC-4C)fluoroalkoxy; 
is 2-iutrophenyli 2-cyaaophenyl, 2-hydroxymeth.yl-pheiiyl, 2-pyridyl, 2-pyiidyl- 
N-oxide, 2-benzanude» 2-benzoic add meftiyl ester or 2-meflioxsphenyl; 
6 R'isH,halogen<tf(lC-4C)alkyl; 
R** is H, OH or jbalogei^ 

is H, oh; (IC3-4C)alkoxy. NIfe, CN, halogen, (lC'4C)fluoiqalkyi, NO2, 
hydrosy(lG'4C)allcyl, CQaH, mK^ or C(OW(R»;r.»). HeraJn is R** aC-6C)a*^l 
qptionatly substituted with one or naore halogens, and are R* and R* each 
10 independently H, (I06C)cycloalkyl, CHsR^" orfi)mitogefherwifhtheN"a 

hetesrocyclic 5-6-membered saturated or ■unsaturated ring optionany substituted 
with (lC-4C)a]kyl, where by R^" is H, (IC-SQaDq^l, hydroxyaO-3C)alkyl,. (IC- 
4C)alkyl6ster of carboxy(lC-4C)alkyJ, (lC-3C)a]koxy(lC-3C)alky], (mono- or 
di(lC-4C)aljkyl)anmio, (mono- or di(lC-4C)Bll£yl)amuiocarbonyI, or a 5-6- 
15 membercd monoc/cUc, homo- or heterocyclic, aromatic or non-aromadc ring. 

I 

Itt one anbodiment R* Is a 5-6-mcmbered monocyclic^- hetero- or homocyclic. saturated 
or unsaturated ring atmctnie optionally substituted wilh one or more substituents 
selected fiom the group oonsisdng of halogen, CN, CF3, nitro, methoxy, 
20 tiifluoiomefhoxy or uielhyl; and R^ is 2-nitjophenyl, 2-cyanophenyl, 2-hydroxyinethyl- 
pheayl, 2-pyridyl, 2-pyiidyl-N-oxide, benzamide, 2-b©nz)0ic acid methyl ester or 2- 
. metfaoxyphenyl; and R^ is H. halogen or (1 0^20)3110^1; and R'* is H or F. 

In another embodiment R* is H, (lC-4C)aIkDxy, CN, Hal. (lC-4C)fluoroall£yl, NO31, or 
25 R' ia NHR*. whsiom R* is (I C-6C)acyl optionafly substituted wifli one or mote 

halogens, or R^ is C(0)N(R*,R^ wberem R* and R' ea«sh mdependenlly are H. (IC- 
6C)cycloaJj£yl, or R** and R' form together with the N a heterocycUc 5-6-membered 
satMxated or unsaturated ring optionally substituted \with (lC-4C)aIfcyl, or R" and R® 
each independently are OizR^^ wherein R^^ is H, (lC-5C)alkyl, hydroxy(lC-3C)alkyl, 
30 oarboxy(lC^C)alkyl, (lC-3C)alkoxy(lC.^3C)allsyl, (mono- or di(lC-4C)alkyl)anmio, 
(mono- or di(lC-4C)alkyl>-amiaocarbonyl, or 2i 5-6-membered monocyclic, homo- or 
heterocyclic, atomadc or non-aromatic ring. 

In yet another embodiment R' is H or halogen; R* bemg H; and R* being OH, (1 C- 
36 4C)all<yIoxy, CN. F, CI, CF3. NO2, orR* isNHR* wherem is (lC-3C)acyl o^onaJly 
substituted with one or more halogens, or R* is C(0)N(R*^^, wherem R" and r' each 
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independently are H, (lC-4C)cycloalkyl,. or and each independently are CHaR^^ 
wherein R^^ is H (105C)alkyl, hydioxy(103C);alkyl, (lC-2C)alkylest©r Of 
carboxy(lC^2C)alkyl, (lC.3C)a]tkyloxy(lC.3C)aifcyl), (lC-4C)cycloalkyl, (mono- or 
di(lC-4C)alkyl)aimnOj (mono- or di(lC-4C)aIkyl)aitunocarbo7iyl, or a S-membexed 
5 heterocyclic ring. 

In another eoabodiment Xis S or SOi; R* is 2-nitrophettyl, 2-hydroxymefliyl-phenyl, 
Z-beaazannds, 2-zsiefhovyplienyl^ 2-Qyanophenyl or 2-pyridyl; R^ is H or F; R^ is H; OH; 
(IC-aQalkyloagr, CN, CI, CF3, NO2, or R^ is NHR^ wheieinR*^ is acetyl or 
1 0 trifluoroacetyl, or R^ is C(0)N(R^R^), wherein R^ is H and R^ is H, cyclopropyl or is 
CH2R", wherein R^° is H, (lC-2C)alkyL hydroxy(lC-2C)alkyl, methoxy(lC-2C)alkyl^ 
cyclofoopyL 

In those oases that a compound of the invention contains a basic amine fiinction, the 
1 5 compound may be nsed as afiee base or a phacmaceutically acceptable salt such as 
hydrochlotide, acetate, oxalate^ tartrate^ dtiate, phosphate, maleate or fhmarate. 

A compound accoi^ng to the invention is a compound as defined above, a salt ibeteo^ 
a hydrate thereof or a pjcodrug thereof. 

20 

The terms nsed in this* description have the following meaning: 

alkyl is a branched or unbranched alkyl groups for example methyl, ethyl, propyl, 

isopropyl, bulyl, sec-batyl, terlrbutyl, hexyl, oclyl, ca|^ 
alk^yl is a branched or unbranched alkenyl groups such as elhenyl, 2-buteiiyl, etc»; 
25 alkynyl is abranched or unbranched alkynyl groiqp, such as ethynyl andpxopynyl; 
aryl is a mono- or polycyclici, homo- or heterocyclic aromatic ring system, such as 

phenyl, naphtyl or pyri dinyl; a monocyclic ring with 6 atoms is preferred for use; 
aroyl is arylcarbonyl such as a benzoyl group; 

alkanoyl means a iformyl or alky Icarbohyl group isuch as formyl, acetyl and propanoyl; 
30 acyl is a (substituent-)carbonyl group, such as ail aroyl or alkanoyl; 

oarboxyl is a -COOH substituent, maldng the compound an organic acid; 
carboxylate is a salt of a carboxyl substituent ; 

cycloalkyi is a cydized unbranched alkyl group^^such as cyclopropyl, cyclopentyl; 
The prejBbces (XCAQ^ PlOAQ etc, have the usual meaning to restrict the meaning of 
35 Ifte indicated group to those with 1 to 4, 2 to 4 etc, carbon atoms; 
halogen refers to fluorine, cMotine, bromine and iodine* 



3 



I 

I 

The androgen receptor affinity md efficacy of the compounds according to the 
invention rasikes them suitable for ijse in the treatinent of andiogen-xeceptor related 
disorders and in diagnostic methods focussed on ihe amount and/or location of 
5 androgen receptors in various tissues. For the latter purpose it can be preferred to malcc 
labelled vananta of the compounds according to the iavendon. Typical androgen 
receptor-related treatments ana those for male contraception and male or female 
honnoae replacement fhssapy. Thus the invention also pratains to a method of treatment 
jof androgffiainsufiBdency, by administering to amale or feimale human or animal an 

10 effective amount of any of the above compounds; The subject invention also lies m the 
use of any of its compounds for the preparation of a medicine for treating androgen 
insufSciency. In the context of the invention, the term "androgen insufBciency" is to be 
understood to pertain to all kinds of diseases, disorders, and symptoms in which a male 
or a female suffers fiom too low a testosterone leyel, such as m hypogonaaal men. In 

15 particular, I3he androgen insufiSdraMgr to be treated by a compound of the invention is 
the leduclion of the testostetone level which amale individual incurs as aresult of age 
(the compound of the invention is then used for Aale hormone replacfflnent therapy), or 
when he is subject to male contmception. In the ccmtext of male contmcepfion, the 
compound of the uivention especially serves to neutralise the effect of legimens of male 

20 homxone contraception in which a sterililanl such as a progestagen or LHRH 

(luteinizing homione releasing hormone) is administered regularly, e.g, daily, or it is 
used as the sole male contraceptive substance. 

The compounds of the invention can be produced by various methods known in.fhe art 
25 of organic chemistcy In generaL More specifically Ihe routes of synthesis as illustrated 
in the foUowmg schemes and examples can be used. Jsi the schemes and esxamples the 
£:>llowiQg abbreviattons were used: I 
DMF = dimethylformaraide i 
mCPBA = meia chloro perbenzoic acid 
30 THF = tetrahydofuran , 

TBTU ^ 2-(JH-beuaM5tria2o^l-yl)-l,l,3,3'-tetrtoethyluro^ tetrafluoroboxate 
DB?EA = diisopropylethylamine I 

EDCI « lK3"dnnefhylaminopropyl)-3-el3iylcarbodiimide hydrochloride 
HOBt<=^ 1-hydroxybenzotriazole 
35 NMM^N-mefhyhnorpholine 
SPE = solid phase extraction 

4 
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RP-SPE ^ reversed phase solid phase ^Ktcacdon 
DMSO = dimethylsulfoxide 
DCM ^ dioblorometfa^e 
DHT = SoL-dihydrotestosterone 

5 

Jn each of the Scheoie$ J-V the meanings of fhe symbols cotrespond to the definitions 
giv^ in the previous paragraphs. 



Substituted indole compounds of structure 3 were prepared in two steps from the 
1 0 correctly substituted indoles of stmcture 1, via two different routes. In the first route a 
correctly substituted indole of structure 1 is N-allqrlated with ahalide of type R^CH^Y, 
where Y is a halogen, with NaH as a base m DMF at 0**C to room temperatm-e, to give a 
compound of stmcture 2. Stmcture 2 is then sulfenylated at the C-3 position of fhe 
indole ling by sreaction with a sulfei^yl chloride in eiflbier ClfcCla or diethyl ether at room 
1 5 temperature^ to give structure 3 . In the second route the two stqps of the first route are 
xevei^edi the coxxectly substituted indole of structure 1 is first sulfenylated at fhe C-3 
position of the mdole to give stmcture 4, followed by N-alkylation with R^CHfeY to jgive 
structure 3 (Scheme I), 

Scheme I 
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Simcture 1 



R1 



NaH, DMF 



CK R2 



R1 



Structure 2 



HS-R2 



0^4 



R4, 
R5- 



R1 



R4, 
R5 



S-R2 



8taictura4 



R1 



NaH, DMF 




Sulfoxides of stnicture 5 can be obtmaed by osddatioB of the corospomdiBg sulfide 
(StxuctOTe 3) by rcactiott wifli 0.9 equivalents of mCPBA. Sulfbnes of staictuie 6 can be 
5 obtained by oxidation of the corresponding sulfide (Structure 3) by reaction With 3 
equivalents of mCPBA (Scheme JI), 




mCPBA 




rS^R2 mCPBA 

(3 eg), 6h_ 



Struoture 3 
Scheme K 




Structure 6 



10 Scheme HI describes the synthesis of compounds of structure 3, in which the groiq> 
is a phenyl rmg substituted on the 2-position with either COiMe (Structure 7), CH^OH 
(Structure 8), CO2H (Structure 9), CONHMe (Structure 10), CONH2 (Structure 11) or 
CN(Stmcturel2), 
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Structure d Structura 10 

TBTU 
DIPEA 
u DMF 




Stnicturell StttiDtureia 
Scheme IH 



5 In tibie first step a siibstituted mdole of stnicture 6 is sulfenylated at the 3-posMoii with. 
. 2<caAox5TOethyl)-phettylsxilfen chloride, which was* prepared from 
mefliylthiosaUcylate and chlorine gas, to give a compound of structure 7. Reduction of 
Ihe methyl ester moiety of conqjomjds of structure 7 with LiAlEi gave the 
corresponding hydroxymefhyl compounds of structure 8, Saponificadon of the methyl 
1 0 ester moiety of compounds of structure 7 with Jithium hydroxide gave the 

Qoiresponding carhoxylic acid compounds of structure 9. The carboxylio acid moiely of 

7 
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compounds of stractuxe 9 can be converted to the corresponding oarboxamide by 
reaction with an amine, TBTU and DIPEA in DMF at room temperatura By Ms 
meUiod structure XO was obtained when methylamine was used as the amine and 
structure 11 was obtained whenNHa was used as the amine. Dehydration of the 
5 benzaniide moiely of structure ti wiftt Tf%0 and tridhylamine in CH2CI2 afifojded the 
coitesponding benzonitdOie compound of structure 12 (Scheme HI). 

idduami; TV 




0 Stf ucture 16 Structure 17 

Scheme IV describes the synthesis of compounds of structure 3, in which tke indole 
ring is substituted at ijje 6-position with either CO^Me (Structure 13), CO2H (Structure 
14), CONR'^R^ (Structure 15), CONHa (Stmchw 16) or CN (Structiare 17). 
Saponification of the meftyl ester moiely of structure 13 with lithium hydroxide 

1 5 afforded the corresponding carboxylic add of structure 14. The carboxylio acid moiety 
of structure 14 can be converted to the corresponding cdrboxamid^ of structures 15 and 
16 by reaction with an amine ox amine salt, in tie presence of EDCI and HQBt in a 
mixture of NMM and DMF at room temperature. Dehydration of the benzamide moiely 
of structure 16 with Tf20 and triethylamine iij CH2CI2 afforded the coixesponding 

20 benzonitrile compound of structure 17 (Scheme IV). 
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Scheme y 




SiruciurQ 23 

Schraie V describes the synthesis of compounds of structure 22 containing an acylated 
amine functiofnality on the 6-po5dtion of the indole ring. These compounds can be 
5 synthesised from 6-mtro indoles of structure 18 in 4 steps. In the first step the indole of 
structure IS is alkylated on the nitrogen atom by reaction of a halide of lype R^CSEfcY, in 
which Y is halogen, with NaH as a base in DMF to give compounds of structure 19. Tn 
the second step the nitro group of structure 19 is reduced to aa amine group by SnClz to 
give structure 20. Subsequent aqylation of the amine group with an acid chloiide of type 
1 0 ZCOCl afforded structure 21, which was then sulfenylated at the S-position of the 

indole ring by reaction with a sulfenyl chloride in either CH^Cli or Et^O as a solvent, at 
room temperature, to give compounds of structure 22, Direct sulfenylation of a 
compound of structure 20 with a siilfenylchloride afforded shwture 23. 

The present invention also relates to a pharmaceutical composition comprising the non- 
1 5 steroidal compoxmd according to the invention mixed with a pbaimaceutically 
acceptable auxiliary^ such as described in the standard reference Gennaro ei al^ 
Remmington: The Science and Practice of Pharmacy^ (20th ed., Lippincott Williams & 
WiDdns, 2000^ see especially Part 5: Phaimaceutioal Manufacturing). Suitable 
auxiliaries are made available in e.g. the Handbook of Pbarmaceidical Bxcipients (2*^ 
20 Edition, Editors A« Wade and FX Weller; Acnerican Phaimaceutical Association; 
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Washington; The Phannaceutical Press; Lojxdon, 1994). The mixture of a compound 
according to the invention and a phannaceutically acceptable auxiliary may be 
conapressed into solid dosage nnits^ such as pills, tablets, or be processed into capsules 
or suppositories- By means of pKarmaceulically suitable liquids the compounds can also 
be applied as an iigection preparation in the form of a solution, suspension, emulsion, or 
as a spray^, e.g. nasal spray. For making dosage units, e-g. tablets, the use of 
oosnvCTtional additives sudi as fillers, colcwrants^ polymeric binders and the like is 
contemplated In genet^ any phattonaoeutically acceptable additive vribdch does not 
interfere -with the function of the active compounds can be used. The compounds of the 
invention may also be included in an implant, a vaginal ring, a patch, a gel, and any 
other preparation for sustained release. 



15 



Suitable earners wifli which tiie compositions can be administered include lactose, 
starch, cellulose derivatives and the like, or mixtures thereof used In suitable amounts. 

The dosage amounts of the present compounds wU be of the normal order for 
pharmaceutically active compounds, e.g. of the order of 0.001 to SO mg/fcg body Tveight 
of the recipient per administralion. Thd lecipienC can be a himum ot an ariimftl {n need of 
an androgen xeceptor-related treatment. 
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The invention is illustrated by the following examples. 

Examples 
Example 1 

l-f3 J4)ifluorO"benzvlV6-mefliQyv-3-(2-mtro-phen^^ .g-indole f Compounc^ 



5 63, Structure 3 of Scheme L where « 3>5-difluoropheiivL = 2-mtrQphenvL 



General method 1: N-alkylatton of a (un)substituted indole of stroctuie 1 to gIveN- 
alkylated indole of structufe 2^ followed by 3-5ul&nylation to give substituted indoles of 
- 10 structute 3 (Scheme I). 

(a) l-r3,5-DifluorO"benzvlV6-methoKV-l/f-mdole fStmcture 2 of Scheme I, where B} ^ 
3,5-difluorftpl;^yl, R^=R^=I^ R"'K)Me) 

Under a nitrogen atmosphere: to a cooled (O^C) solution of 6-methoxyindole (863 mg, 
5.86 mmol) in DMF (40 mL) vms added NaH (60% in oil; 281 mg, 7.03 mmol) in small 

15 portions over a 3 minute period. The resulting green suspension was stirred at 0°C for 
10 min. Then 3j5-difIuoroben2yl bromide (0.91 raL, 7.03 mmol) was added. The 
mixture was stirred at 0°C for 1 h and then at room temperature for another 21 h. Ethyl 
acetate (50 mL) was added and the mixture was washed with 3% aqueous citric acid 
(3x50 mL) and brine (50 mL). The organic phase was dried (JsigSO^) and concenttated 

20 tn vacuo to give a green oil (1 .43 g)« The crude product was purifLed over a 20 g silica 
SFE cartridge (ethyl acetate/heptane 1:9) to give the title compound as a colouriess oil 
(1.23 g, yield = 77%). 

LCMS; 4.01 min(96.3%, MH*'=274); TLC (ethjd acetate/heptane 1:4): Rf = 0.46; 
NMR (CDCI3): 8 3.80 (5, 3H, OCH^), 5J2A (s. 2H, NCH;jAx), 6.51 (dd, IH, Jl « 3jS Hz, 
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J2 = 0.8 Hz), 6.57-6.60 (m, 2H), 6.65 (d, IH. J = 3.1 Hz), 6.66-6.72 (m. IH), 6.81 (dd. 
IH, Jl = 8.6 Hz, J2 = 3.1 Hz), 7.01 (d. IH, J = 3.5 Hz), 7.53 (d, la J = 8.6 Hz). 



fb^ l-r3.5^Difluoro-benzvlV6- ttie1hoxv-3-r2-iritro-plienvIsTilfflnvTVT , ff -ff^ 
6 f Compound 63 . Structur e 3 of Scheme L ^^riiera = 3.5-difltiorDPhenvl. «=■ 2- 
mtrophenvl. R^'^R^'^ R^=0]Vfe> 

To a solulion of l-(3.5-Dmuoixj-benzyl)-6-mettio3Qr-lir-iiidole (900 mg, 3.29 mmoT) in 
diethyl ether (pLO mL) wa$ added dfopwise at room temperature a suspension of 2- 
nitrobenzenesulfenyl chloride (627 mg, 3.31 mmol) in diethyl eflier (10 mL) over a 
1 0 period of 2 min. After atiixing at room temperature for 1 h ethyl acetate (50 mL) was 
added and the mixture was washed with saturated NflHC03 solution (2x50 mL) and 
brine (SO mL). The organic phase wa$ dried CMgS04) and concentrated in vacuo to give 
an oran^red oil (1.54 g). The erode product was ctystalHsed Scorn toluene/acetone to 
give Ijhe tide compound as otajige-red ciystalline solid (900 mg, yield « 64%). 

15 LCMS: 4.25 min (100%, MH*" = 427); HPLC: 4.86 min (98.7%); 'H imR (CDCla): 8 
3.82 (s, 3H, OCHaX ,5.32 (s, 2H. NCH^). 6.63-6.69 (m, 2H), 6.72-6.79 (m, IH), 6.75 
(d. IH, J = 2.7 Hz), 6.85 (dd, IH. Jl - 8 Hz, 32 - 2.7 Hz). 6 J8 (dd, IH, Jl - 6.7 Hz, 
X2 = 1.2 Hz). 7.16-7.20 (m. 1H>, 7.26-730 (m, IH) 734 (s, IH), 739 (d, IH, J = 8.2 
Hz), 8^27 (dd, IH, Jl - 8.2 Hz, 12 - 1,6 Hz). 

20 Accoicding to General metibod 1 the fidlovidng compounds were prepared: 

R4> 




Table 1 



Compounds synthesised according to General Method 1 



Compound X 












LCMS 


LCMS 

ret. 
Time* 


number 










MWt 


(MH+) 


(min) 


21 . S 3^-difluorophenyI 


2-xniet3ioxyphenyl 


H 


H 


OMe 


411.47 


446° 


5-14* 


22 S 3^-difhxQroiritcnyl 


2-n£tropheiiyI 


a 


H 


Br 


475,32 


476 


4.89 


23 S 3,5-difluorophenyI 


2HnifropIx«nyI 


H 


H 


caP3 


464.41 


465 


5,34'* 


24 S 3,5-di£luaiippheDyl 


2F'Xiitrppli^l 


H 


H 


CH20M 


426.44 


m 


3.8S^ 
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Compoimd X LCMS LCMS 

ft 

ret 
Time* 



ninttber 










3Et^ 




MWt 




Cmin) 














CI 








50 


s 




2-nifittiih Bfivl 

urn > m 1 wyjl » X 


H 


K 




414.40 


415 


4 70 




u 










1a 




41^ 




51 


Q 




Vi— II I U UipilGU Yi 


XT 
O 




XI 








53 


S 






H 


F 


H 


414.40 


415 


4-75 


.54 


s 


3,5-<JifIuorophBnyl 


Z-nitrophenyl 


CJ 


H 


H 


430-«6 


431- 


5J4^ 


55 


s 


SsS-difluorpphenyl 


2-iiitrophenyI 


Me 


H 


H 


410.44 


4J) 


5.24^ 


55 


s 


3,5-(3ifluoropliBnyl 


2-riiitrDpJbieiiyl 


H 


OH 


H 


412.41 


413 


4JS0** 


60 


s 


3,5-Kli£LuoTQph'6iiyl 


2-zutropiijenyI 


H 


H 


N02 


44L41 


442 


4-7 


61 ' 




3^-dIQa»roph&nyl 


Z^xkitrophenyl 


H 


H 


OH 


412.41 


413 


4.54^ 


& 


s 


3^-di&on>phanyl 


2-iiilXGphei]yl 


H 


H 


OMe 


426.45. 


274* 


4.01 


66 


s 


3,5-di£hiciioph6&yl 


2-];vyndyl-N-oX2d£( 


H 


H 


OMe 


3W.43 


399 


3.96 


90 


s 


pihiBiiyl 


2'-xuijO]Aepyl 


H 


H 


H 


360.43 


361 


4.19 


91 


s 






H 


OMe 


H 


390.46 


391 


4.14 


92 


s 


phenyl 


2-flitr6pheoyl 


H 


H 


OMe 


390.46 


391 


.4.12 



a) 7 min LCMS method -was used, tinless stated otherwise, b) 10 mht LCMS method 
was used, o) M+Cl. nd = not detected, d) =lM-S(PliN02)]H*. 



Example 2 

l-Q3-Difluoro"be(na:vR-3«(^-mt«»-phieiMs^^ acid metfavl 

ester (Compound 31 . Strueture 3 of Scheme L -wfaere ■=» 3.5--diflaorDpbem.vl. 2- 
mteoPhflnvL r3=R^'^IL R^=C<:).Me^ 




F 
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fa> l//-Indole"6-carboxvlic acid metfavl ester f Structure 1 of Scheme L where R^^R^^'H, 
R^-CO^Me) 

To a solution of l/f.Indole-6-carboxylic acid (1 .500 g, 9.31 TOmol) in meliamol (50 mL) 
was added concentrated H2SO4 (550 pL, 10.24 mmol). The mixture was stirred 
5 overoight at rejQux temperature. The mixture was then neutrsiJised to pH 7 hy addition of 
saturated aqueous NaHCQa md the mixture was exix^cted twice wifh ethyl acetate. The 
combined organic lay^ were dried ov&c Na2S04 and concenfiated In vacuo to give a 
yellow pcwdor. The prodssct was tscgsystellised jfrom heptene/eftiyl acetate to give the 
tiHe compound as greeti/yellow ciystals (688 mg, yield » 53%) 

1 tt NMR (CDCI3): 8 3.94 (s, SH, CHsOCO), 6.60 (m, IH), 7.37 (t, IH. J = 4.7 Hz), 7.66 
(d, IH, J = 8.2 Hz), 7.82 (dd, IH, Jl « 8^ Hz, J2 - 1.0 Hz), 8,18 (s, IH), 8.73 (s, IH, 
NH) 

(b) l-f3,5-DifluorQ-ben2vlVl.g-indQle-6-carboxvlic acid methyl ester (Structure 2 of 
15 Scheme I, where « 3,5-difluoiDDhenvL R^^R'^=R R^^CO^Me^ 

Under a nitrogen atmosphere: to a solution of l^r-indole-6H;arboxyKc acid methyl ester 
(367 m& 2.09 ramol) in DMF (10 mL) was added NaH (60% in oU, 101 mg, 2.52 
' nomol) at room temperature. After stirring for 15 min l-bromoniethyl-S^S-diiluoro- 
bCTzene (325 ^I^ 2.51 mmol) was added and the mixture was stirred at room 

20 temperature for 4 h. The reaction was quenched with 3% aqueous dlric acid (ID mL) 
and ethyl acetate (30 mL) was added. The mixture was washed with 3% aqueous citric 
acid (3x20 mL) and brine (20 mL). The organic phase was dried (M^04) and 
concentrated in vacuo to give a pale yellow oil (702 mg). The cmde product was 
puiijBed over a 20 g silica SPE cartridge (ethyl acetate/heptane 1;9) to give the title 

25 compound as a colourless oil, which $Iowly crystallised on standing (530 mg, yield = 
84%). 

LCMS: 4.08 min (99%, MH" = 302); NMR (CDCI3): 5 3.92 (3, 3H; CO2CH3), 5.37 
(s, 2H, NCH^Af), 6.54-6.60 (m, 2H), 6.64 (d, IH, J « 3.1 Hz), 6.67-6.74 (m, IH), 7.27 
(d. IH, J » 3.1 Hz), 7.68 (d, IH, J = 8,6 Hz), 7.83 (d, IH, J - 8.6 H«), 8,01 (s, IH). 

30 

fo^ I-f3.5"DifluorQ"benzvlV3-r2-mtro^phcnvlsuIfanvlVlii/-m^ acid 
methvl ester (Co mpound 31 . Structure 3 of Scheme L where R^ " S.S-difluoroohenvL 
- 2-mtroohenvL R^=R^=^H, R^=CO.Me-^ 
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To a solution of l-(3,5-Difluoro-ben2yl)-li/-mdole'6-carboxylic add methyl ester (330 
rag, 1.10 mmol) in dichloromethane (30 mL) ^ms added at room temperature a solution 
of 2Haitrobe33zeiieBuIfenyl chloride (210 mg, 1.11 mmol) in dichlorometbane (10 mL). 
The mixture was stirred at room temp&talurd for 4 days. The reaction mixture was 
5 concentrated and the crude product wa$ purified over a20 g silica SPE cartridge (ettryl 
acetate/heptane 1 :S to 1:2) to give the title compound as a yellow solid (392 mg, yield » 
78%), 

HPLC: 460 mfei (97.8%); NMR (CDCU): S 3.93 (s, 3IL CCfeCHa), 5.45 (s. 2R, 
NCHaAr), 6.63-6.69 (m, 2H), 6,74-6.80 (m, IH). 6.88 (dd, IH, Jl - 8.2 Hz, J2 - 1.2 
10 Hz), 7.18-7:23 (m, IH), 7.26-7.30 (m, IH), 7.57 (d, IH, J = 7.8 Hz), 7.5S (s, IHQ, 7.89 
(dd, IH, Jl = 7.8 Hi, J2 1.2 Bz\ 8.12 (s, IH), 8.28 (dd, IH, Jl - 7.8Hz, J2 = IJZ Hz). 



Eaounple 3 

l-<3^5-Difluoro-bcDzvlV3-r2-nitro-nhenvIsulfanvlVlg^ acid 
15 YCompound 30 . Structure 14 of Scheme IV> where ^ 3.5-difluQtQphenvL = 2- 
mtroDhmivl- R^'^R^^m 




F 



To a solution of l-(3,5-Difhioro-benzyl)-3-(2-nitro-phenylsuIfa^ 
caxboxylic acid methyl ester (150.0 mg, 0.33 mmol) m dioxane (20 mL) and water (15 
. 20 mL)wasaddedIiOH.H2O(83.1ing,2.0nimol)ii}5mlwat3er.T^ 

was stirred ovemi^t at 60^C. The mixture was liien acidified to pH 4 by addition of 
15% aqueous HCl and the mi>cfare was extracted twice with ethyl acetate. The 
combined organic layers were dried over Na2S04 and concentrated tn vacuo to give a 
yellow powder. The product was tecrystallised firom heptane/ethyl acetate to give the 
25 title compoxmd as yellow/oratsge crystals (129.3 mg, y » 89%) 
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'MNMR (DMSO): 5 5.62 (s, 2H, CHjAr), 6.85 (dd, IH, Jl = 8.6 Hz, J2 = br), 7.05 (m, 
2H. br), 7.20 (m, IH, br). 7.32-7.38 (m, IH), 7.40 (d, IH, J = 8.2 Hz), 7.44-7.50 (m, 
IH), 7.68 (dd, IH, Jl = 8.6 Hz, J2 - br), 7.97 (s, IH, COOH), 8.20 ($, IH), 8.26 (s, IH), 
8.28Cd,lH,J=8.2) 

5 

lEbcample 4 

l-f3.5-Difluoyo-beiiCTlV3-r2-mtro-DhenvlsuIfanvlVlg-indoIe-6-carbox^^^ 
methvlamide (Compound 47 . Structare 15 of Scheine ¥V, y Aliftm -a ^- 
difluoiophenvl. = 2-nitronheiivL R^'=R^«R^=H. R''>=Me'> 

10 - . 




F 

General methvid 2: amidaliOQ of 6-caxboxyL indoles of structute 14 to give 6- 
carboxamiddiidoles of structare 15 (Scheme IV). 

Undrarojllxogea atmospbere: to a solution of l-C3«5-DifhKaQ-beiau^l)-3-^-nitTO- 
plies]ylsalj^y])-l£^-iiidole-6-K:arbo3Q^^ add (25.1 mg, 57.0 pmol) in dry DMF (lOmL) 

15 was added NMM (1 mL), HOBt (9.60 nog, 62.7 jjunol), EDCI (12.1 mg, 62.7 |JBaol), and 
metbylammonixan chloride (19.2 mg, 285 fimol). The reaction mixtore was stirred 
ovemi^t at room tecnp^atuie and then poured into ice water. The resulting precipitate 
was jBltered and the residue was washed with excess water followed by litfle heptane. 
The product was dried in vacuo at 40®C to give^the title compound as a yellow solid 

20 '(15^mg,y=60%), 

LCMS; 4.31 min (100.0%, Mit « 454); NMR (DMSO): 6 2.80(d, 3H, J ^ 4.3. 
CS^NHCO), 5,63 (s, 2H, C^iAr), 6.86 (dd. IH, Jl « 8.2 Hz, J2 = 1.0 Hz), 7.04 (m, 
2H), 7.20 (m, IH), 733-7,37 (m, IH), 7,41 (d. IH, 8.6 Hz). 7.46-7.50 (m, IH), 7.64 (dd, 
IH, Jl - 8.2 Hz, J2 - 1.0 Hz), 8.15 (s, IH), 8.25 (s. IH), 8.27 (dd, IH, Jl = 8.6 Hz, J2 = 
25 1.0 Hz). 8.40 (m, IH. MeNHCO). 
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According to Geueral method 2 the following compotmds were prepared; 




lable 2 Ccmpomds synthesised aocarding to General Method 2 

Coinponnd X LCMS LCMS 

ret. 



number 










R< 


ve 


MWt 


(MH40 


(mln) 


27 


8 


3»5H£fluc3QropheDyl 


2HaitrQpiheii(yl 


H 


H 


COCl-pymlidio^ 


49343 


494 


4.66 


28 


S 


3,5-di£liiorophfii3iyl 


2-nitrophei^l 


H 


H 


CO(4-moipholio}r]) 


509.53 


510 


4.50 


29 


S 


3,S-dlflaorophenyl 


2-nitriophBi:iyl 


H 


H 


CO[I-(4-inefibyIp9eFa2±^I}] 522.57 


523 


3.81 


32 


s 


3,5-dijEluorophcnyl 


2-nitcophenyl 


H 


H 


CONBtZ 


495.55 


496 


4.82 


34 


s 


3,S-dif[uoropIienyl 


2--nrtraphsfnyl 


H 


H 


C01SIHCH2(2-furanyJ9 


519.53 


520 


4.74 


35 


s 


3,5-diflucnnoplienyl 


2-iutropheQyl 


H 


H 


C0NHCH2(3-Ry]0dyD 


530.55 


531 


3.94 


36 


s 


3yS*di£luoroplicny1 


2-iiitroi)iheiiyl 


H 


H 


CaNHCH2CH2MMea 


510.56 


511 


3.90 


37 


s 






H 


U 


OONHCHZCmOH , 


483^9 


484 


4.21 


38 


s 


3,5Hii£LuQnq(ih6nyl 




H 


H 


CaNHCH2CH2DMe 


49732 


498 


4^ 


39 


s 


3»5-difluoToph6nyl 


2-mtrap)KDyl 


H 


U 


caNHCH2C02Me 


511.50 


512 


4.51 


40 


s 


3,5'difliioropljeiiyl 


l-rdtaupb&tsyl 


H 


H 


CONHCmcaNMeZ 


524.55 


525 


433 


41 


s 


3i^-d5fliiorophenyl 


2-nitiOpbeiiyl 


H 


H 


COKIHCH2cPr 


493.53 


494 


4.75- 


42 


s 


SyS-difluoroplienyl 


2-iutroplieayt 


H 


H 


CONHCH2iPr 


495.55 


496 


4.85 


43 


s 


3»5-difluoroph^yl 


2-TiitropIiiBQyl 


H 


H 


C0NHCH2Ph 


529J6 


530 


4.90 


44 


s 


3,5-difluorcpheDyl 


2-nitroplieny) 


H 


H 


CONHoPjr 


479.50 


480 


4.57 


45 


s 


3^-dtflvoropheByi 


2-DTtn^hei)yI 


U 


H 


COifBEt 


467.49 


468 


4J56 


46 


s 


3,5-^iifluorophenyl 


24iiroplkeayl 


H 


H 


CONIfiPr 


481.52 


482 


4.71 


47 


s 


3>5-difIuorcqph6DyI 


24ntri7plu»iyl 


H 


U 


CONHMe. 


453.47 


454 


431 


48 


s 


3^difbiorO]^eny1 


2>nitraidiBuyl 


H 


H 


COMOoPr 


481.52 


482 


4.75 


49 


s 


3,5-difluoroplienyl 


2-nitrapheiiyl 


H 


H 




467.49 


468 


430' 



a) 7 niin LCMS noiethod was tised, unless stated otherwise, b) 10 mm LCMS method 
6 was used. 
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Examples 

K3.5-PmUOTO-ben2^rlV3-r7,-«ifrn-nh,.nY lc..1faT, ylVIj7,indnIe- ^^j^^ 

(Qyfz mow4 33 , Structure 16 of Scheme IV. where Tt^ = 3.5-diflunrnpheiivL = 2, 
nilroohenvLR^R^TTi • 




The title compound was prepared according to Geaedral method 2, xisiag 5 1 . 1 mg (1 1 6 
Hmol) carboxylic acid, 19.5 mg (128 Mmol) HOBt, 24,6 mg (128 |jinol) EDa and 3 1.1 
10 mg (581 nmol) tonmoniiim chloride. The title compound was obtained as ayelJow solid 
(9,0mg;18%). 

LCMS: 4.16 min (100.0%, MH* = 440); 'HNMR (CDCls): 5 5.46 (s, 2H, CJfcAr), 6.65 
(m, 2H), 6.77 (m, IH), 6.88 (dd. IH, Jl - 8.2 Hz, J2 - 1.0 Hz)), 7,21 (m, IHD, 7^9 (xa. 
IH), 7.51 (dd, IH, Jl = 7,8 Hz, J2 - 1.0 Hz), 7.57 (d. IH. J= 7.7 Hz), 7.58 (s, IH). 8.05 
15 is. IH), 8Ji9 (dd, IH, Jl »= 8ul Hz, J2 = 1.0 Hz). 



Ibcaxnple6 

6-Meflioxv-3-f2-nitro-qahenvlmlfimvlvi- p vridiiw2-vhne^^ rdnmpftun^ o , 

gtruct»qy 3 of Sdieme I, Mete - 2-pvridvl. « 2-mte>phenvl. r3«.R->=tT_ T^H ^Mt) 
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General method 3: 3-suI£eiiy]aiiQa of a (an)substituted indole of stractuie 1 to give 
substituted indoles of stnicture 4, followed by indoIe-JV-alfcjrJ«tion to give Nnalksdated 
indole stmctuie 3 (Soheme I). 

fa> 6-Mettioxv-3-Q-^tro-ph an.vlsalfanvn-lg.indole fStrncture 4 of Scheme I. where 
5 •»2.nitrooheiivL R^=»r3»R^=R R5«nM^> 

To a solutioA of 6-meflioxyindole (1 .5 g, 10.2 mmol) in EtaO (1 00 mL) was added a 
solution of 2-nilrobeixzenesulJfe(iiylolUoride (1 .93 g, 10.2 mmol) in 50 znL EtiO 
dTOFwise, over a 4 minute period. The sesalting :^ow solution was stirred at zoom 
tempQcattne fin: 1 h. The solvoit was ev^orated and the crude product was puriSed 
10 • over a siHcacalnnm(hqptane/cfl3yl acetate 9:1) to give tibe^^ 
yield = 97%). 

HPLC : 3.72 min. purily 96.7%, TLC (heptane/efliyi acclale 1:1): R^- 0.6; 

NMR (CDCla): 5 3.87 (s, 3H, OCH3). 6,84 (dd, IH. Jl = 7,8 Hz, J2 - 3,13 Hz), 6.97 
(m. 2H), 7.16 (t, IH. J = 7.8Hz), 7J25 (t, IH, J - 7.8Hz), 736 (d, IH, J =- 7.8 Hz), 7.44 
15 (d,lIiJ-2.0Hz),8.26(d,lH,J-7.8H2),S.45(5,lH.N^>. 

(b) 6-Melfaoxv-3-a-mtro-phe nvkulfanvn-l-Tivridin-2-vlmethvl-Ifr-iTido1e ( Cnmpn^mA 
9 . Stroctme 3 of Scheme I. wh ere = 2-pviidvl. = 2rnitrooheaivl. R^'^rW, 
R^-OMe^ 

20 To a solution of 6-lVlelhoxy-3-(2-mtro-phenyl5ulfanyi)-lfl^indole (1.5 g, 5 mmol) in 
DMF (150 mL) was added NaH (60% in oil; 500 mg» 12.5 mmol) in small portions, 
over a4 minute period. The resulting dadc solution was stined fi>r 5 min» at room 
tentperature. Then 2-picotyl chloride hydrochloride (984 mg, 6 mmol) was added in 
small poortions, over a 2 minute period. During stining at room temperature C2h) the 

25 colour of the solution slightly changed firom dark to yellow. Ethyl acetate (100 mL) was 
added and the mixture was washed with 2% aqueous citric acid (2x100 mL) and water 
(100 mL). The organic phase was dried (MgS04) and the solvent was evaporated. The 
crude product was purified by crystallisation (ethyl acetate/heptane) to sive the title 
compound (1 .437 g, yield = 74%). 

30 HPLC : 10.3 xnin, purily 99.6%, TLC (heptane/ethyl acetate 1 :l)i Bf « 0 J; 

'HNMR(CDCl3): 5 3.80 (s, 3H, OCH3), 5.47 (s» 2H. NCH2), 6.82 (m, 2H), 6.88 (d, 
la J = 7.8 Hz), 7.01 (dd, IH, Jl = 7.8 Hz, J2 « 1.6 Hz). 7.15-7.19 (m, JH), 7.25 (m, 
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2H), 7.37 (d, IH, j « 8.6 Hz), 7.60-7.64 (m, IH), 8.26 (dd, IH, Jl = 7.8 Hz, J2 - 1 6 
Hz). 8.63 (d, IH, J= 5.88 Hz). 



According to General method 3 the followiag compounds were prepared: 

B3 X-R2 




5 Table 3 Compoimds synthesised according to General Mefliod 3 



Compaimd 














ixisas 


JJCMSttt. . 




















nm^ 


nuUDiber 


X 


R 








R* 


MWt 


CMBT+l 


(min) 


1 


s 


2,S-dlfluorop]K3Qrl 


2-Tuf7iophQnyI 


H 


H 


OMs 


426.44 


427 


4.07 


2 


s 




2-iixtrDplieflyl 


H 


H 


OMe 


422.48 


423 


4.23 


3 


S 


2-cliloropbeinyI 


2-mtraphenyl 


H 


H 


OMe 


424.91 


425 


4.17 


4 


S 


2-tyaQophenyl 


2-iiitropheiiyl 


H 


H 


OMs 


415.47 


416 


3.97 


5 


8 


^flUAmnhPTTvl 


O ■■ Ti 1 1 

.i^-nnropii^yi 


TT 

H 


U 


OMe 


408.45 


409 


4.10 


6 


s 


2-inethyl,3-iiitrophenyI 


2--iiitrophei3yl 


H 


H 


OMe 


449.48 


450 


4.10 


7 


s 




2-xiitraplieiiyl 


H 


H 


OMe 


404.49 


405 


4.16 


8 


s 


2-nitroplieny]l 


2-iiitrDphoziy] 


H 


H 


OMb 


435^ 


436 


4.08 


9 


s 


2-^ryrIdyl 


2-iiitrophenyl 


H 


H 


OM9 


391.45 




J030* 


11 


s 


2--tecrahyd[rQpFyrm:Qrl 


2-Tritrgpheziyl 


H 


H 


OMe 


398>I8 


399 


4.68 


12 


s 


2-trifJuoiomethylpIienyl 


2-iiitropheQyl 


H 


H 


OMe 


458.46 


459 


4JZ9 


13 


s 


3-(5-jnediyKsoxazolyl) 


2-iiitropbBnyl 


H 


H 


OMe 


395.44 


396 


4.66 


14 


5 


3»4-diqh}oroplieiiyl 


2-iiitropIienyl 


H 


U 


OMe 


459.35 


459 


4.33 


IS 


s 


3,S-dichiorophejiy] 


2-iiitrdplieTryJ 


H 


H 


OMe 


459.35 


459 


4.36 


«7 


s 


3-chIaropkenyl 


2-iiitropheiiyl 


H 


H 


OMe 


424.91 


425 


434 




s 


3-csyaacipIxeiiyl 


2-7»tn)phenyl 


H 


H 


OMo 


415.47 


416 


3.92 


69 


s 


3-fluozxi^-1iifluQromefihyIphen^ 


2-xiitrapheny1 


H 


H 


ONfe 


47645 


477 


4.42 


70 


s 


B-fliKVOttiHtrifhioromelihylphei^ 


2-iii(iophenyl 


H 


H 


OMb 


47645 


477 


4J27 


71 


s 


S-fluorojaihdii^l 


2-iiItroplieziyl 


H 


H 


OMe 


40845 


409 


4.22 




8 




2-iibropli6]3yl 


H 


H 


OMe 


420.49 


421 


4.04 


73 


s 


3-inethylpliBnyl 


2-mtrophexiyl 


H 


H 


OMe 


40449 


405 


4.16 


74 


s 


3-!nitFDpIiexiyI 


2-irttroplie&yl 


H 


H 


OMfi 


43546 


436 


4.00 
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I 



ComDonnd 

•* * V 
















LCMS 


LCMS ret 




./V 




K 


R 


-n't 


nS 
R 


MWt 


(MH+1 


(min) 


iS> 


G 


j-pyndyi 


2-nifrQphe»yl 


H 


H 


OMe 


391.45 


392 


328 


/D 


€! 

a 


o i Trt^ 1 II Mil «■« n ^* * ji _i_y_u,_ V ^ 

j-4nuuoioniein^^culoro|in8xiyi 


2-&!trophenyl 


H 


H 


OMe 


492.90 


493 


433 


77 


IS 


s-tnQooEomeiliyiavyphenyl 


2-nitrophmyl 


H 


H 


OMe 


474.46 


47S 


4.43 


YO 


s 


3-triiluoroiiiethylplienyl 




H 


U 


OMe 


458^ 


459 


4.21 


79 


s 


4-C2-methylthiazolyQ 


2-aiitropheny]| 


H 


H 


OMe 


411.50 


412 


4.39 


on 

SD 


s 


4-(3,5-diinethyhso!x:azolyl) 


2-j)itrophenyl 


H 


H 


OMe 


.409.46 


410 


4A9 


81 


s 


4^olilorQpheikyI 


2-idtropheny3 


H 


H 


OMe 


424.91 


42S 


4.22 


82 


s 


4-cyaiiopheiiyl 


2-nitropbenyl 


H 


M 


OMe 


4J5.47 


416 


3.93 




s 


4-fluorQpheDyl 


2-iutropheJiyl 


H 


H 


OMe 


408.43 


409 


4.07 


84 


s 


4-]ne1hc»9|dieny1 


2-iiitn^eiiyI 


H 


H 


OMe 


420w49 


421 


.4.03 


85 


s 


4-metbyIpIijeDyI 




H 


H 


OMe 


404.49 


405 


4.19 


86 


s 


4-nioxphpliaai 


2-TutroplieDyl 


H 


U 


OMis 


413.50 


414 


3.54 


87 


s 


5-C2-chloiotfaiazol^) 


2HnilrophBiiyl 


H 


H 


OMe 


431.92 


432 


4.61 


88 


s 


5-(2-chloTQlMophenyl) 


2-nitropihenyl 


H 


H 


OMe 


430.93 


431 


4.92 


89 


s 


(^clohe^yl 


2-aitraphOTyl 


H 


H 


OMe 


396.51 


397 


5.11 



a) 7 rain LCMS method was used unless stated otherwise, b) a 20 min run on an HPLC 
system was used. 



5 ^f3,5-DMnorQ-beozylV6-methoxv»3-f|W ^idm-2■vlsll^^ fCompoimd US . 

Strwtqre 3 of Scheme 1 = 3.S-difliMmphe gvL R=^=» 2-nviidvl. R^=R*«H. 
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Undesr a nitrogett atmosphere: to a cooled (-ICC) solution of 2-inercaptopyridine (25 
mg, 0JZ2 mmol) in CCI4 fiiL) was passed C]b-gas duving a pedod of 1 minute. The 
solvent vm evapoiated and a solution of l-(3,5-Di£luoro-faenzyQ-6-niefhoxy-li7-lndole 
(25 mg. 0.09 nunol) in EtzO (2 mL) was added dropwise. The reactioa inixtuie was 
5 concentiated and ^ erode pnKivct^waspmifiedb^ 
cora^jound (7.77 mg. yield = 23%). 

LCMS ; 3.95 min (100%, MH* 383); TLC (Ixeptane/efhyl acetate 1:1): Rf" 0.6; 

*H-NMR (CDCla) : 5 2.23 (s, IK, NB), 3.S2 (s, IK, OO^a), 6.65 (pi, 2K). 6.73 (d, IH, J 
- 2.7 Hz), 6.73-6.78 (m, IH), 6.80 (d, la J = 7.8 Hz), 6.87 (dd. IH, Jl = 7.8 Hz. J2 = 
10 1.6 Hz), 7.00 (ddd. IH. Jl - 9.8 H?. J2 = 4.7 Hz. J3 = 0.8 Hz), 735 (s, IH), 7.42 (ddd, 
IH, Jl - J2 = 7.8 Hz, J3 « 1.6 Hz), 7,50 (d, IH, 8.6 Hz), 8.46 (d, IH, J * 4.7 Hz). 

I 

Example 8 

■f2-fl-G,5-DifluQro-benzvlV6-methoxv-lA^mdQl>-3-vlsul^^ 
1S fCompoimd 16 , Structure 8 of Scheme III- where = 3.5-difIuorophenvL R^='R''^=H- 




a) 2*ri"f3^"Difluoro'-benzvlV6-me1hoxy-ljEg-ind^^^ acid tnethvl 

ester rCompoimd 19 - Structure 7 of Scheme m, where = ^-. ^-.^iflnn TopheiivL 

Chlorine gas was bubbled through CCI4 (5 mL) at -1 0'^C for 3 min- Then a solution of 
mefhyIthio$alicylate (91 jiL, 0.66 mmol) in CCI4 (2 mL) was, added. The mixture was 
stirred at - 1 0**C for 5 man and then at room temperature for 1 5 min. The mixture was 
concratrated and redissolved in CH2CI2 (5 mL). To this solution a solution of l-(3,5- 
25 Difluoro-ben2yl)-6-me£hoxy-l/f-indole (121 mg, 0.443 mmol) in CH2CI2 (3 mL) was 

22 
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added droimise. The mixture* was sthxed at room temperatoie for 2 h and was 
ccmcexitrated. The crude product was pudfied by cohinm chromotograpby (etibyl 
acetate/beptane 1:9) to give ihe title compoimd as a yAatet solid (161 mg^ 83% yield). 
LCMS: 4.72 min (MBr" = 440); *H-NMR (CDCI3) : 3 3.82 (s, 3H, AjOCHj). 3.99 (5. 
5 3H, CO2CH3). 530 (5, 2H. OhAx), 6.62-6.69 (m, 2H), 6.71-6.77 (m, 2H), 6^83 (dd, IH, 
Jl - 8.6 Hzi J2 » 2.4 Hz), 6.87 (dd. IH, Jl = 8.4 Hz, J2 = 1.2 Hz), 7.06-7.1 1 (m, IH, • 
7, 15-7.20 (m, IH). 7.30 (s, IH), 7.44 (d, IH, J - 8,6 Hz), 8.02 (dd, IH. Jl = 8.0 Hz, J2 = 
1.2 Hz), 

10 b'^ f2-[l--f3.5-Difhioro-benzvlV6-me1faoxv-ljy-indol-3-vl$ulfmvI1-phenvlV 

^Compound 16 . Structure 8 of Scheme Tft^ wbftne = S-S-diftuoi-ophenvl. R^=(R5hEL 

Under a nitrogen atmosphoce: to a solution of 2-[l-(3,5-DifluoTD-benzyl)-6-methoxy- 
lir-indol-3-ylsulfenyl]-benzoic acid methyl ester (13.5 mg, 0.031 nunol) in THF (2 mL) 
15 was added UAIB4 (1.0 M in THF, 0.040 xnl^ 0.040 mmoT). The mixtaie was stirred at 
niom te£()pecatuEe fbr 3 h. Tbm e&yl acetate (25 doL^ 

washed widi 3% aqueous cittio acid ^x25 niL) and briofi (25 xnL). Hie organic pbase 
Ivas dried (MgS04) and ctmcentxatedto give a colourless oil (15 mg). The crude product 
was purified by prep. HPLC to give the tiitile compound as a colourless oil (5.6 mg, 44% 
20 yield). 

LCMS: 4.47 min (95.6%, MH^ = 412)- ^H-NMR (CDCI3) : 5 3.4? (s, IH, OH). 3.81 (3, 
3H, OCH3), 4.92 (s, 2H, CHjOH). 5.28 (s, 2H, CHjAr), 6.62-6.66 (m, 2H), 6.70-6.77 
(m, 2H), 6.83 (dd, IH, Jl = 8.8 Hz, J2 = 2.4 Hz), 6.89 (dd, IH, Jl = 8.0 Hz, J2 = 1.2 
Hz), 7.02-7.07 (m, IH), 7.08-7.13 (m, IH), 7.29 (s, IH). 7.38 (dd, lH, Jl = 8.0 Hz, J2 =• 
25' 1.2 Hz), 7.44 (d. IH, J - 8.8 Hz). 
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Exaii^>le9 

2-ri-f3.^- Dmqor Q-be n2rylV$-metfaoxv-lg-mdol-3>vTsulfaiLvlV b&n9amidR(rn^ 

IB, StmctUTB 11 of Scheme wT^ct^ ^} = 3.S^difliioiophenvL R^=R^=H. R^»QTi>f«.) 




F 

5 

a) 2-[l-(3>Miioro-benzyl)-6-meflu«Qr-lJT-lijdoI-3-3d^^ add (Structure 

9 of Scheme BO, vfbeac R* « 3,5-difliiorophcjiyl, R'-R^'hh, R'-OMe) 

To a soludori of 2-[l-(3,5-Difluoro-beii2yl)-6-roethoxy-li^iiid^ 

acid inethyl ester (97 mg, 0.221 mmol) in THF (10 mL) was added a solution of 

10 LiOH-HaO (71 rog, 1.(59 mmol) in^jvater (10 mi;.). The mixture v«as stirred at room 

temperature for 17 h and then at SO^C for 24 h and was then acidified with 3% aqueous 
citrio acid. Ethyl acetate (50 mL) was added and the mixture was washed with 3% 
aqueous cifric add (2x50 mL) aodhrine (50 mL). The organic phase was dried 
CMgS04) and concentrated to give a yellow solid (104 mg). The crude product was 

15 leccystallised ftom etiqrl acetate/heptane to gjve the title compound as a yellow powder 
(49 m& 52% yield). 

LCMS: 4.37 min (MH^ = 426); ^H-NMR (CDCI3) : 6 3 J7 (s. 3H. OCEfc), 5.51 (a, 2H. 
CHzAr), 6.69 (d, IH, J = 8.0 Hz), 6.76 (dd, IH, Jl = 8.4 Hz, J2 = 2.4 Bz), 6.98-7.04 (m, 
2H), 7.1 1-7.15 (m, IH), 7.16-7.25 (m. 4H), 7.83 (s, IH), 7.92 (dd. IH, Jl = 8.0Hz. J2 = 
20 1.6 Hz). 

General mettiod 4: Reaction of an amine "with a carhoscylic add of structure 9, with 
TBTU and DIPBA, to give amides of stcuctute 3, in which = pher^yl-2-cafboxamide , 
exemplified 1^ compounds of stniCtuie 10 and H (Scheme in). 
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(Compoimd 18, Structure 11 of Scheme In, where = 3,5-difluoropheiiyI, R^^R'Mh, 
R^=OMe) 

Through a solution of 2-[l-<3,5-IM£luoro-bCT2yl)^melho3Q^-lj^^ 
5 benzoic add (36 m& 0.085 nunol), TBTU (28 mg, 0.087 xnmol) and DIPEA (30 jiL, 
0.172 mmol) in DMF (1 mL) was bubbled NHa gas for 10 min. The mixture was then 
stiixed at room temperature for 3 days. Then 3% aqueous citric acid (0.4 mL) was added 
and iho cmdo reaction mixture was purified over a RP-SPE cailridge (2g sorbent; 25% 
aqueous methanol to 100% methanol) to give a white solid (34 mg). The crude product 

10 was purified by columa chiomatography (etiiyl acetate) to give lihp title compound as a 
colourless oil, wtiioh soBdifies on standing (31 mg, >deld: 86%). 
LCMS: 4JiO min (MKT - 42S>, ^H-mOSi (CSDCIj) ; 8 3.81 (s, 3H, OOfc), 539 (a, 2H, 
CHisAr), 6.05 (a. br, IH, NH). 6.28 (s, br, IH, NH), 6.61-6.67 (m. 6.70-6.72 (m. 
IH), 6.73-6.77 (m, IH), 6.83 (dd, IH, Jl = 8.8 Hz; J2 = 2:0 Hz), 6,92 (dd, IH, Jl = 8,0 

15 Hz, J2 = 1.2 Hz). 7.07-7.17 (m, 2H), 7.31 (s. IH), 7.45 (d, IH. J = 8.8 Hz), 7.60 (dd. 
IH, Jl = 8.0 Hz, J2 =• 1.2 Ha). 

Example 10 

2-ri-f3.5-Difliioi ro-benzvlV6-methoxv-l /y-ii7flnl-'^- vlgulfanvD^ 
20 rr^HnrfAnnJ ^7. structure 10 of Scheme m. v^ere = 3>5-difluorophenvl. R^^'R^^H, 



Aocoiding to general method 4 compound 17 "was synthesised from methylamine. 
LCMS: 4.07 min (MH^ = 439). 

£xatti|»Ie 11 

2-ri-f3.5-Difluoro-beiiz vlV6-melhoirv-liy-indol-3-vIsnlfMrv 

20. Structure 12' of Scheme TTT, ^^^ ^ « 3.5-difluoiophenvl. R^='R'*=H: R^^Q Me) 
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To a cooled (CC) solutioti of 2-[l-(3,5-DifluoK)-bBnzyl)^-methoxy"LH'-mdol-3- 
ylsul&nyl]-benzainide (8 mg, 0.019 mmol) and EtjN (10 jxL, 0.072 imno]) in CH2CI2 
(1^ mL) was added TfjO (6 |xL, 0.036 mmol). lbs mixture was stirred at CC for 2 h. 
5 oad then at lOom temperature for 22 k Water (25 mL) was added and Hie mixture was 
extracted with CH2CJ2 (2x25 mL). Tbs combined organio phases were dried (Na2S04) 
and concfflitreited to g^ve a brown oil (25 mg). Hie erode product was purified by 
column chiomatogr^hy (eliiyl acetate^eptme 1:2) to give the title compound as apal© 
pink oil (3 rag, yield: 39%). 
10 LCMS: 4.57 min (Mit = 407); ^H-NMR (CDCla): 5 3.82 (s, OCHb), 5 JO (s, 2H. 
CH^Ar), 6.62-6.67 (m, 2H), 6.71-6.73 (m, IH), 6.74-6.78 (m, 1.H), 6.86 (dd, IH, Jl = 
8.8 Hz, J2» 2.0 Hz), 6.91 (d, IH, J = 8.4 Hz), 7. 11-7.15 (m, IH), 7.26-730 (mi. IH). 
7.37 (s. IH), 7.46 (d, IH. J = 8.8 Hz), 7.57-7,60 (m, IH). 

15 EizamplelZ 

l-f3,5-Difluoro-bcnzvlV3-^TiifTOwpl:^anYtmi1feT |vlVlg,^^ 

(Compound 26. Stnictore 17 of Sch eme IV. where « 3.5-diflTjoronhenvL = 2- 
nitropheavL R W^TTt 
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To a cooled (0*C) suspension of l-(3s5-DifIuoro-benqrl)«3-(2-nitro-plienybiilf^^ 
indole-6-carboxylic add amide (15 mg, 0.034 mmol) and EfeN (10 p.L, 0,072 moajol) in 
CH2CI2 (1.5 mL) was added Tf^O (13 mL» 0.077 mmol). The mixture ^was stixred at 0*'C 
for 2 h and then at room temperature for 20 h. Water (25 mL) was added and the 
5 mixtiire was extracted witli CH2CI2 (2x25 mL). The cornbined organic phases were 
dried (Na2S04) and concentrated to give Ibe title compoimd as a yellow solid (13 mg, 
yield: 91%). 

LCMS: 4.55 min (MH* = not detectable); ^H-NMR (CDCI3): S 5.42 (5, 2H, CH^Ar), 
6,63-6-69 (m, 2H), 6.78-6.85 (m, 2H), 7,21-7-25 (m, IH), 7.28-7.33 (m, iH), 7.44 (dd, 
10 IH, Jl - 8.4 Hz, J2 « 1.2 Hz), 7-62 (d, IH, J 8.4 Hz), 7.66 (s, IH), 8.29 (dd, IH, Jl - 
8.4Hz,J2=L6Hz). 

Example 13 

l-f3.5-Diflnoro-benzvD-6>*methoxv*^3-f2--nitro-b ftn7^^ ^-i ndole f Compound 

15 64. Structure 5 of Scheme II- where = S.S-difhiorophenvL R? ^ 2-mti:Dpheavl, 
RN=R^=H.R^=QMe^ 



To a sohition of I-(3,5-Dijauoro-T?eroy 

indole (40 rag, 0,09 mmol) in CH2CI2 (4 mL) was added meta-cMoroperbenzoic acid 
20 (14,5, 0.08 mmol), The solution was stirred at room temperature for 2 h. The solvent 
was evaporated and the crude product was purified by prep LOMS to give the title 
compound (143 mg, yield = 34%). 

HPLC : 4.13 min, purily 100%| TLC (heptane/ethyl acetate 1:1) : Rf - 0.4; ^HNMR 
(CDCI3): 6 3.66 ($, 3H, OCH3), 5,12 (s. 2H), 6.57 (m, 3H), 6.75 (m, 2H), 7.47 (d, IH, J 
25 « 7.8 H2), 7,52 (s, IH), 7.66-7.70 (m, IH), 8.28-8.32 (ra, IH), 8.23 (dd, IH, Jl « 7*8 
Bz,J2 = 1.9 Hz), 8.80 (dd« IH, Jl = 7.8 Hz. J2 = 3.1 Hz). 
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ExwDiple 14 

1 -(3>DMnoro-ben2YlV6-methoxv-3-(2-mt ro-benze^ rc«mT>niinH 

62, Structure 6 of SdMsme IL where = 3.5-difliioTonhenvL ^ 2-TiitronhenvT 
R^=R^'^H.R^=QMe^ 




5 

To a solutkm of l-<3,5-Difluoro-bm^l>6-nMitlioxy-3-(2-nitro-^ 
indole (40 mg, 0.09 mmol) in CH^Gh (4 mL) was added metardblozoperbenzoio acid 
(46.5 mg, 0.27 mmol). The solution was stirred at room ten^erature £)r 6 h. Hie solvent 
was evapoiated and fh© crude product was puiiSed by LC-MS to give the title 
1 0 compound (14.5 mg, yield « 34%). 

HPLC: 4.38 min. purity 100%; TLC (heptane/ethyl acetate 1:1) : Rf = 0.6; "HNMR 
(CDCI3): 6 3,71 (s, 3H. 0CH3), 5.25 (5, 2H), 6.58 (d, IH, J = 3.1), 6.62 (m, IH), 6.07- 
6.1 1 (m, IH), 6.88 (dd, 1H» Jl = 7.8 Hz, J2 = 3.1 Hz), 7.63 (m, 4H). 7.72 (d, IH, J « 7.8 
Hz), 7,83 (s, IH), 8.37 (dd, IH, Jl = 7.8 Hz, J2 = 1 .9 Hz). 

15 

Example 15 

2-r6-Methoxv-3-f2-iiitio^phfinvl suMmvl^^^ -v1iinfiftiY l^^pY"<^^''"" ^W""^'^ 
fComooundlO^ 




20 
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To a solution of 6-Methoxy-3<2-mtro'phe!nylsulfenyl)-l-pyridin-2-ylme^^ 

in methylene dUoride was passed HCl-gas till Hie (nganic salt otystallised. The title 

coxopound was isolated by filtcafioa. 

LC-MS : 4.04 min 39^; 'HNMR (DMSO): 5 3.7S (s, 3H, 0CH3), 5.78 (s. 2H. 

5 NCIlz). 6.77 (dd. IH, Jl = 7.8 Hz, J2 «= 2.0 Ht). 6.93 (dd, IH, Jl = 7.8 Hz, J2 - 0.8 Hz), 
7.22 (d, IH, j = 7.8 Hz), 7.26 (d, IH, J = 2.0 Hz), 7.34 (m, 2H), 7.48-7^2 (m, IH), 7 J9 
(t, IH, J = 7,0 Hz), 7.96 (s, IH), 8.08 (t, IH, J = 7.0 Hz), 8.27 (dd, IH, Jl =• 7.8 Hz. J2 - 
1.6 Hz). 8.74 (d, IH, J = 6.7 Hz). 

10 Example 16 • 

l-<3.5-Difluoro-benzvlV3-f2-nitro-phenvlsulfanvlVlg-indoI-6-Ylam 
Strocture 23 of Scheme V. where B} ^ 3.5-difIuorophenvL = 2-iiitropbenvl. 



15 a) l-r3.S-IMfluoi!0-benzvlV6-nitro-lg-mdole fStructme 19 of Scheme V. ^ere "R} = 
3.5<HflnoroDheaivL R^=R'^=m 
To a solution of 6-nitroindole (1 62 mg, 1 .0 inmol) in DMF (4 mL) "was added NaH 
(60% dispersion on. oil; 80 mg, 2.0 liunol). The resulting dadc solution was stirred at 
.room temperature for 15 minutes. 3,5-difluorobenzyl bromide (129 pL, 1,1 nmiol) was 

20 added. The reaction mixture was stirred overnight, poured into additied water and 

exttacted twice with ethyl acetate. The combined organic layers were dried over N%S04 
and concentrated in vacuo. 

The prodoct was purified -over a SiQz column (beptane/eHiyl acetate 9: 1) to give the title 
compound as a yellow solid (270 mg;, yield = 94%), 
25 LCMS: 5.54 nam (100.0%. MH^= 289); *HNMR (CDCI3): 6 5.40 (s. 2H, CgiAr), 6.58 
(m. 2H), 6.71 (d, IH, J= 3 J Hz). 6.75 (m, IH), 7.26 (s, IH), 7,41 (d, IH, J = 3.5 Hz), 
7.71 (d, IH, J = 8.3 Hz), 8.05 (dd, IH, Jl = 8.3? Hz, J2 - 2.0 Hz), 8.21 (d, IH, J « 2.0 
Hz). 
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lV3^-Difluoro-l3en2vIVlJ!f-mdol-6-vlamm e fStructare 20 of Scheme V. where = 
3.5-difluDrophcgivL R^=R*°ir> 
To a solution of l-(3,5'-Difluoro-ben;^l)-6-mtro-l^r-indole (144 mg, 0.5 mmol) in 
5 ethanol (20 mL) was added hydrocdjlorio acid 37% (80 ytL) and SnCl;i.^O (600 mg). 
The reaction mixture was stirred at 60 °C for 40 h and was Hien concentrated in vaotio. 
The rraidue was poured into ethyl acetate and a concentrated NaHCOj-sohition was 
added. Tlie two-layer phase ^stem was filtered over decalite to get rid of the tm salts 
and the filtrate was twice extracted with ethyl acetate. Tbs vombined orgaidc layers 
10 were dried over Na2S04 and concentrated in vacuo. The product was purified over a 
SiQz cotunm Cbqptane/eiihyl aceiate 9U) to give the title compound as a <»>Iourless oil 
(89 rag, yield =69%). 

LCMS: 3.20 min (?7.7%. MH^ - 259); 'HNMR (CDCI3): 6 5.12 (s, 2H, CSizAr), 6.52 
(m, 2H), 6.56 (d, IH, J = 3.5 Hz), 6.63 (in, IH). 7.97 (dd, IB, Jl - 8.3 Hz, J2 - 2.0 Hz), 
1S 7.13 (d. IH, J = 3.5 HzX 7,17 (d. IH. J = 2.0 Hz), 7.55 (d. IH, J = 8.3 Hi). 

o) l-f3.5-Difluoro~benzvlV3W2-nTtro- phenvlsulfanvl%liy-i^^ 

57. Structure 23 of Schem^ V. where = ^^ .S-Hifliim rpphenvl. = 2-nr(rophenvl. 
R^=R*=m 

20 

• To a solndon of l-K3,5-Diflvoro-beixzyl>li7-indol-6-ylamine (25 mg, 0.1 mmol) in 
DCM (4 mL) was added 2-nitrobQnzenesulfenyI chloride. The lesuldng yellow solution 
was stirred at rtJom temperature for I hour. The mixture was concentrated /» vaeito and 
purified over a Si02 column (heptane/ethyl acetate 9: 1) to give the title compound as an 
25 orange solid (1 1 .6 mg, yield = 28%). 

LCMS; 5.11 min (100,0%, MET- = 412); ^HmiR(CDCl3): 5 5.22 (s, 2H, CH^Ar), 6.56 
(JD, 6.65 (m, IH), 6.84 (dd, IH, Jl = 8^ Hz, J2 = 1.2 Hz), 7-00 (dd, IH, Jl = 8.2 
His, J2 - 1.2 Hz ), 7.19 (m, IH). 7.30 (d. IH, J = 1.2 Hz), 7,31 (s, 1H),.737 (d, IH. J = 
8.2 Hz) 7.49 (m. IH), 827 (dd, IH, H - 8.2 Hz, J2 - 1 J2 His). 
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Example 17 

JV^l-(3,S-Difitioro-beozviV3-f2-mtit» -phenvlsi^ 

(Compound SS. Structure 22 of Sch eme V. -where R' = 3.S-difluoropheHvl, ° ?- 
5 nitrophenvL R^==R^=R Z methyl ) 




Gmeral method 5: Reaction of an add anhydride with a ^-miinomdole of structure 20 
to give compounds of structure 21. followed by sulfenylation of the indole 3-positionto 
give con^)ounds of structure 22 (Sciieme V). 

10 

a) jy-ri-r3,5-Difluoro-bepzvn -1 iy-indol-6-vn-acetamide fStmctare21 o f RftTiftm^ v, 
where R* = S.S-difluoronhenvl. R^=R^'^a Z « methvlV 

To asoiudon of HS.S-Difluoro-bBnzyO-l^r-tndol-e-ylamine (25 mg, 0.1 mmol) in 
DCM (4 n»L) ^ added pyridine (25 [iL) and acetic anhydride (9-8 jiL, 0- 1 1 mmol) and 
15 stirred overnight at room tanperature. Hie reaction roixtuie was poured mto 10 mL of 
water and neutralised withNaHCQa and extracted twice with DCM. De combmed 
oieanic layers were dried over Na2S04 and concentrated tn vacuo to give the crude 
compound as a off white solid (23 J mg, yield = 84%). The product was used widiout ■ 
fnrthea: purification. 

20 LCMS: 4.10 min (97.4%, MKT = 301); NMR (COCI3): 3 2,18 (s, 3I-I, CH3CON), 
5.28 (s, 2H, CHzAr), 6.53 (d, IH, J = 3.1), 6.58 (m, 21-1), 6.68 (m, IH), 6.87 (dd, IH, Jl 
= 83 Hz. J2 = 1.6 Hz X 7.07 (d, IH, J » 3.1 Hz), 7,55 (d, IH. J = 8.3 Hz), 7.90 (s, IH). 

b) ;V^ri-<3.5-DifluorD-beDzylV3-a-nitrD-t.henvl suIfanvlVlg-indol-6-v^^ 

25 (Compound ^ Stroetore 22 of Scheme V. wheira Tt^ ^ ?t.S-dlfliiomriienvI> R^ ■= 2- 
mtrophenvl. R^=R^»TT. Z'^-m.^ 

To a solution of JV-^[l-(3,5-Difluoj*HbBnzyl)-lff-5ndol-6-yl]-aoetanDide (23.3 mg, 0.08 
mmol) in diethyl ether (4 mL) was added 2-nitroben2enesuIfeuyl chloride (14.7 mg, 
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0.09 mmol). Tbs lesulting yellow solution was stiired oiyenught at zoom temperature. 
The nibctuze was concentcated tn vacuo and pnzified over a SiCh column (heptane/elliyl 
acetate 9:1) to give the title compound as a yeUow solid (35.0 mg, 3deld» 96%). 
LCMS: 4.26 min (98.6%, MH" = 454); 'HNMR (DMSO): 8 2.03 (s» 3R CHjCON), 
• 5 5.51(s,2H,CHaAr),6.89(dd,3H,J = 8.3Hi!;J2 = 1.2Hz),6.95(iii,2H),7J7(dd,l^ 
Jl » 8.3 Hz, J2 = 2.0 Hz), 7.19 (m, IH), 7.27 (d, IH, J = 83 Hz), 7.34 (m, IH), 7.49 (m, 
IH), 7.97 (d, IH. J = 1.2 HzX 8.02 (s, IH). 8.27 (dd, IH, Jl = 8.3 Hz, J2 = 1.2 Hz). 

Example iS 

10 Jy^ri-f3.5-DifIuoro-beiizvlV3-a-nitrQ-phenvIsulfmvlVliy-ipdol-^-vl1-^^ 

acetamide (Compoimd 59. Strooture 22 of Scheme V. where = 3, 5-difl uorophenyl.^ 
=- 2-mtronhemd. R ,^=K*=H. Z trifluorometfivn 




F 



According to Gmeral method 5, step a): iV-[l-(3,5-Difluoro-benzyl)-Lff-indoI-6-yl]- 
1S 2^,2-trifluoro-acetamide was prepared using l-(3,5-Difhioro-benzyl)-lJ3'-indol-6- 
■ ylamine (17-7 mg, 69 lunol), pyridine (17 jjL) and trifluoroacetic anJhydtide (9,68 jiL. 
70 MQiol). The compound was purified over a Si02 column (heptane/ethyl acetate 9: 1) to 
give Ihe title compound as a white solid (10.9 mg^ yield = 61%). 
LCMS: 4.41 min (82.1%, MH+ = 355) 
20 According to General method 5, sstep b): iV-[l-(3,5-Difluoro-ben^l>-3-^nitro- 

phenylaulfanyl)-lJf-indol-6-yl]-2;2,2-tritfluoro-acetanJide was prepared using ;\r-[l^(3,5- 
Difluoro-bed2yJ)-ljy-indol-^yI]-2A2-trifluoro-acetamide (10.9 mg, 31 Mmol) and 2- 
nitrobenz^^lfcmylehloride (5.7 mg, 37 jmiol). The compound was purified over an 
HPLC column (MeCN/EfcO) to give the title compound as a yellow solid (10.2 mg, 
25 yield = 65%). 

LCMS: 4.65 min (89.0%, MH*= 508); ^HNMR (DMSO): a 5,56 (s, 2H, QBaAr), 6.87 
(dd, IH, J = 8.3 Hi, J2 = 1.2 Hz), 7.01 (m, 2H), 7.20 (m, IH^. 7.35 (m, IH), 7.37 (dd. 
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IH. Jl = 83 H?. J2 = 2.0 Hz), 739 (d, IH, J= 8J Hz). 7.49 (fl^ IH). 7,50 (4 IH. J= 
2.0 Hz). 8.15 (s» IH). 8.28 (dd. IH, Jl - 83 Hz, J2 = 2.0 Hz). 

Compounds were tested for thdr Androgen JEtjeeeptor acdvily in a trausaciivKtion 
5 a$$ay and in a biinding assgy. 

lie (anti-)aiidrogenic activity of test compottcids (EC50 and intribasio activity) was 
detramined in an 6j vitro bioassay of Chinese hamster ovary (CHO) ceiUs stably 
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plaamid in vrfiich ihe MMTV^ptomoter is linked to liie ludferase repoxter gene. The 
cell-Iinfi CHQ-ARipMMTV-LUC 1012-A5-CA is descnbed in Schoonea et al. (2000); 
Journal of Steroid Bioch^nistiy and Molecular Biology 74(4):213-222, The 
antiandrogenio activity of a test compound was detacmlned by the inhibition of the 
transactivafiott via the androgen receptor of the eozymp ludferase in the presence of 1 
nM DHT (5a-dihydroteatosterone, 17p-hydxoxy-5a-androstan-3-one). Intrinsic activity 
of antismdrogenic activity was detennined inthe presence of the reference antiandxogen 
2-Hydro3or^2-me%l-iV-(4-nitro-3-ttifluoiomethyl-phenyl)'P^ 
(Hydnwyflutandde), and set at 100%. For androgenic activity, tnaximal intrinsic 
aeti^nlty in llie presence of 100 nM DHT was set at 100%. 

Detetminalion of c(nnpetidve binding to cytoplasmic human androgen receptor firon 
lecombinant CSHO cells is used to estimaJe the relative Ixbading affinity (RBA) of a 
compound for androgen receptors present in the cytosol prepared of the recoinbinant 
CHO cell-line, CHO-AR-pMNffrv-LUC 1G12-A5-CA. The BJBA for the test compound 
is given relative to DHT. 

The results of bo& determinations are presented in Table 4. 
Table 4 Androgen zeceptor activity 
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note 1 : EC50 scale: +++ <5 nM^ ++ between. 5 and 100 nM; + <1000 nl^ ± between 
1 000 and 10000 nM; - >10000 nM 
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note 2: efficacy scale (maidinal mfrinsic activity, i,e. intrinsic activity observed m the 
presence of 100 iJSl DHT, waa set «t 1.00): -K- i0.80; + betweea 0.50 aM 0.80- :t 
between 0.20 and 0.50; - <0.20 
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Claims 



1 - A CQmpound having the formula 




Xis S* SOorSO^j 

is a S-6-m€mbered monooycUc^ hetaro- or homocyclic, saturated or UDsatiirated 
ring stnicture optionally substituted witb one or more substitu^nfe selected &om 
the group consisting of halogen, CN, (lC-4C)fluordaakyl, nitro, (lC-4C)aHKyl. 
10 (lC-4C)alkyIoxy or (IC-4C)fluoroalkoxy; 

is 2-nitrophenyl, 2-cyanophenyI, 2-hydroxymethyl-phenyl, 2-pyridyl, 2-pyridyl- 
N-oxide, 2-benzamide, 2-benzoic acid methyl ester or 2-metfaDxyphenyl; 
R^ is H, halogen or (lC-4C)alkyl; 
^ is H, OH orhalogewi; 
15 R^ is H, OH, (104C)aIkDxy, NH2, CN, halogen, (lC-4C)fIiioroalfcsrl, NO2, 
hydroxy(lC-4C)alkyl, CQ2H or 
r5 is NHR* , wherein is (lC-6C)acyl optionally substituted with one or more 
halogens, or 

R^ is C(0)N(R^R^). wherdn R*^ and R^ each independenlly are H, <1C- 
20 6C)cycloalkyl, or 

R® and R^ form together with the N a heterocyclic 5-6-membered saturated or 

unsaturated ring optionally substituted with (lC-4C)aIkyl3 or 
R* andR^ each independently are CH2.R^°, whereinR'^ is H, (lC-5C)alkyl, 
hydroxyClC-gOalkyl, (lC-4C)alkylester of carboxy(lC-4C)alkyl, (IC- 
25 3C)alkoxy(lC-3C)aIlorl, (mono- or di(lC-4C)a]iyl)ammo, (mono- or 

di(lC-4C)aDsyl)aminocarbonyL or a 5-6-membe)ced monocyclic, homo- or 
heterocydic, aromatic or non**aromatic ring; 
or a salt or hydtate form thereof 

30 2. A compound according to claim 1^ characterised in that 
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R is a S-e-nxembered monocyclic, hetero- orhomocyclic, saturated or unsaturated 
ting structure optionally substituted with one or more substituents selected jfroxn 
ifae group consisting of halogen. CN, CF3, nitro, methoxy, tdfluoromefthoxy or 
medqrl; 

5 is 2-nitrophen:^ 2-cyanophenyI, 2-hydro3cymefhyl-phettyl, 2-pyiidyl, 2-pyridyl- 

N-oxide, benzamide,, 2-benzoic acid methyl ester or 2-meflioxypheay]; 
is H, halogen or (lC.2C)alkyl; 
R^isHorF. 

10 3. A compound according to claim 2, characterised in that 

is H, (lC-.4C)alkoxy, CN, Hal, (lC-4C)fluoroalkyl, Np2, or 

is NHR^ wherein R*^ is (lC-6C)acyl optionally substituted with one or more 
halogens, or 

R^ is C(0)N(R^R'), wherein R* and R* each mdependently are H, (IC- 
15 6C)cycloalkyL or 

R^ and R^ form together with the N a heterocyclic 5-6-mcmbered saturated or 

unsaturated ring optionally substituted with (lC-4C)aIkyl, or 
R^ and R'^ each independently are CH^R^^ wherein R^^ is H, (lC-5C)aIkyl, 
hydcoxy(lC-3C)alkyl, carboxy(lC-4C)alkyl, (IC-3C)aIkoxy(lC-3C)alkyl, 
20 (mono- or di(lC-4C)alkyl)amino, (mono- or di(lC-4C)alkyl> 

aminocarbonyl^ or a 5-6-memhered monocyclic, homo^ or heterocyclic, 
aromatic or non-aiomatiic ring. 



25 4, A compound according to claim 3, characterised in that 
R^ is H or halogen; 
R^isH; 

R^ is H, OH, (lC-4C)a]fc}rIoxy, CN, CI, CFa^NOa, or 

R^ is NHR^ wherem is (lC-3C)acyl optionally substituted with one or more 
30 halogens or 

is CCON^*^*), wheiein and B? each independently ore H, (IC- 
4C)(^cloaUcyl, or 

R' and R* each independently are C5H2R"', wherein R" is J-L (IC-SQalkjrl, 
hydroxy(lC^3C)alkyl, (lC-2C)alkylester of oaiboxy(lC-2C)alkyl, (lO- 
35 3C)alkyloxy(lC-3C)alkylX (lC-4C)cycIoaIkyl, (mono- or di(lC- 
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4C)aIiyl)ammo, (mono^ or di(l CMQallcyDardinocarbonyl, or a 5- 
membered 'heterocyclic iing» 

• 5.Acon5»oundaccoidhigtocIaim4,cd[«nacterisedra1^ 
5 XisSorSOz. 

is 2-^trophenj4, 2^hydK>xymethyIi,henyI, 2.baizanude, 2.meaoxypheiiyL 2- 
cyanopBenyl OT2-pyridyl; 
R^isHorF; 

la H. OH. (lC-2C)alkylo)cy, CN, F, CI, CF3, NO2, or 
0 - R'isNHR* wheremR'^isacetylortrifluofoacetyl or 

R' is^CCO)NCR«.R\ wherein R» is H and R^s H, cyclopropyl or 

R «<3i;2R" wheieinRi«is«.(lC-2C)2akyI,hydtoxy(lC-2C)a^^ 
nieflioxy(lC>-2C)aUgrl, cydopropyl. 
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Abstract 



This iDfvCTliQn provides non-steroidal cx>n}paunds ^th afSnity for tbe androgen 
receptor and utility for midrogenrteceptor related treatments, haviag a structure 
5 according to the fbinnila 




wherein X is S, SO or SO2; R is a 5-6-membered monocyclics hetero- Ojc homocyclic,* 
saturated or irasaturated ring structure optionally siibstitiited with, one or more 
substituents selected from the group consisting of halogen^ CN> (lC-4C)fluoroaIkyl, 

10 nitro, (lC-4C)alkyl, (lC-4C)alkyloxy or (lC-.4C)fluaroalkoxy; is 2-nitrophenyl, 2- 
cyanophenyl, 2-hydroxymethyl-pheaiyU Z-pyridyl, 2-pyridyl-N-oxide, Z-beazaxnidea 2- 
heazoio add methyl ester or 2-meth0xyphenyl; is H, halogen or (lC-4Qalkyl; R^ is 
H, OH or halogen; R* isH, OH, (lC^C)alkoxy,NH2, CN, halogen, (IC- 
4C)fluoroal]cyl, NO2, hydTOxy(lC^C)alkyl, CO2H, NHR^ or C(0)NCR^R^. Herein is 

15 (lC-6C)acyl optionally substituted with one or more halogeais, and are R* and R^ 
each independently H, (1 C-SQcycloalkyl^ CHaR^^ or form together with the N a 
heterocyclic 5-6-ineTnbered saturated or unsaturated ring optionally substituted with 
(lC-4C)alkyl, where by R^° is H, (lC.5C)aIkyU hydroxy(lC-JC)alkyl, (IC- 
4C)aIkylester of carboxy(lC-4C)alkyl, aC-3C)aIkoxy(lC-3C)alkyl, (mono- or di(lC- 

20 4C)alIj^])amino^ (mono- or di(l(>4C)alI^^ or aS-6-menib6i^ 

monocyclic, homo- or heterocyclics axomaiic or non-aromatic ting. 
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